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G-layer transverse shrinkage and its 
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1. oven dry (103°C – 6h) 
2. embedding (LR white) 
3. serial sectioning (2 µm)  
1. ethanol  substitution series 
2. embedding (LR white) 




one fibre  
First cutting 
sections 
near the end 
section far 
from the end  
section far 
from the end  
never dried 
oven dried 
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Shrinkage measurement at mesoscopic level 
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Results and discussion 













500 1000 1500 2000 2500

























5 +#$3 #$ 5#$ &  & 













U&$ (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
5$$#7µε8 (1) 1 ** ** NS ** ** NS NS ** NS
 (2) 0.581 1 ** ** ** ** NS NS * NS




 (4) 0.052 0.550 0.532 1 NS NS * NS NS * 
 (5) 0.349 0.261 -0.076 0.173 1 NS ** NS * NS 














 (7) 0.005 0.074 0.134 0.188 0.773 0.494 1 NS NS NS 
 (8) 0.570 0.707 -0.500 0.478 0.571 -0.433 0.174 1 NS * 










 (10) 0.635 0.464 -0.872 0.831 0.316 -0.870 0.767 0.889 -0.587 1 


















Growth strain (µε) 






500 1000 1500 2000 2500





500 1000 1500 2000 2500
Growth strain (µε) 
#*-*'$#6$5! 7#µε8 ''5''#' #4*R%>T%9>R%*
 650EP(##$+'*  






























'3 $# $#4*  #4 5 $ ##(#$'3 '$ 5#$ ! 6
$ '$



























(#6 $ # $ # '3 ( &' (#6 7#&'' 70.08 #$ 63 U#'$
7DD-88* ! $# 
' 6 $ #6'  ( $  ( 9 #4 (&
&'5$$#5$##'##$$##$5#$
# #4 7 0E.>U# V
5 01D8*







1.0 1.5 2.0 2.5 3.0 3.5




















#5% $ $#4 












# ( ! 























500 1000 1500 2000 2500































#*.*$#'''5'' #4 $ '
&6 ( &'5#$#(($! 7µε8*
U#$#++'
&$#+&#* 






$1*"P5#' $( #4+# (&"*E $ -*/P*#&' $$$5
(&*+'
(#45##$$#(5(&
5# $3 ##$*  
'$ 5 $$  #4 5 ##(#$'3 # $ 
#47?D*DD8*&'5#4#6
$*-$$#&#$
7?'3 0."> U#  V








&6 1 2 3 4 5 6 7 8 






































y = -1E-05x + 0.0844
R2 = 0.5559
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Normal wood Tension wood 
with thin G-layer 
Tension wood 
with thick G-layer 
CML  S2+S1 S3 GL 
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